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Translation in the nucleus
 
f there is actin in the nucleus, then why not translation? Peter 
Cook (University of Oxford, Oxford, UK) and colleagues pro-
pose this heretical idea based on results Cook has been refining for  I
 
four years. If true, the idea would have 
tremendous implications for research on 
nonsense-mediated decay (NMD), the 
process by which flawed messenger 
RNAs are identified and degraded.
“There is a dogma that translation 
only occurs in the cytoplasm,” says 
Miles Wilkinson (M.D. Anderson 
Cancer Center, Houston, TX), “but 
there’s really no hard evidence—there’s 
A nucleus before (left) or after (middle) labeling 
for translation, or after labeling in the presence 
of cycloheximide (right).
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just a dogma.” Cook did not set out to disprove this dogma—his 
original experiments involved a high-resolution method for local-
izing protein synthesis in the cytoplasm. But to his surprise, he 
saw evidence for nuclear translation. He went back to the litera-
ture, found 30-year-old papers supporting his findings, and set 
out to improve upon them.
Cook used two different labels to modify lysine tRNAs. In per-
meabilized cells, the labeling lit up discrete nuclear sites and was 
sharply reduced by the addition of cycloheximide. Similar labeling 
was obtained both in the presence of an inhibitor of nuclear trans-
port that blocked the entry of a labeled dextran, and with isolated 
nuclei that lacked 
 
 
 
95% of cytoplasmic ribosomes.
“Nuclear translation is certainly an exciting possibility,” says 
Lynne Maquat (University of Rochester, Rochester, New York). 
“What remains to be resolved is the na-
ture of the template,” such as whether it 
is a completed and spliced transcript. 
Cook claims that transcription and 
nuclear translation are coupled, as in 
bacteria. He bases this conclusion on the 
reduction of nuclear (but not cytoplas-
mic) translation after the addition of an 
RNA polymerase II inhibitor, and sug-
gests that the ribosome is following on 
the tail of the polymerase, scanning for errors.
Wilkinson agrees, at least in theory. “I don’t think he has very 
good evidence that [transcription and translation] are coupled,” he 
says. “But I’m assuming the purpose of this is not to make protein, 
but to scan messages for problems.”
For now, Cook has enough controversy with the central idea of 
the paper: that nuclear translation occurs at all. “Either there is 
something we haven’t thought about, in which case we have egg 
on our face, or those guys were right 30 years ago,” he says. 
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Algal Rb sets size limits
 
newly discovered Rb protein in 
the unicellular green alga 
 
Chlamydomonas reinhardtii
 
 sets a size 
limit for cell division, and may help 
A
Multicellularity in Volvox may have arisen
from Rb’s cell cycle tricks.
D
a
v
i
d
 
K
i
r
k
 
explain how multicellularity evolved 
in algae such as 
 
Volvox
 
.
Growth and division are uncoupled 
in 
 
Chlamydomonas
 
 cell cycles. Dur-
ing the day, cells remain in G1 
to concentrate on photosynthe-
sis, often growing to many 
times their original size. At 
night, however, cells undergo 
multiple alternating rounds of S 
phase and mitosis to produce 
2
 
n
 
 daughter cells.
Jim Umen and Ursula Good-
enough of Washington Univer-
sity (St. Louis, MO) found that 
cells with a deletion in the 
 
mat3
 
 gene of 
 
Chlamydomonas
 
 
are smaller because of two 
perturbations in this cell cycle 
regimen. Mutant cells commit-
ted to entering a cell division 
cycle at a smaller than normal 
size, and those cells then 
underwent more than the usual 
number of rounds of DNA replication 
and division.
The gene at the 
 
mat3
 
 locus encodes 
a protein that is very similar to mam-
malian Rb. This mammalian tumor 
suppressor restrains initiation of S 
phase when growth signals are absent. 
Mammalian Rb loss results in a short-
ened G1, whereas cells lacking 
 
mat3
 
 
retain their characteristically long G1, 
suggesting that the 
 
Chlamydomonas
 
 
Rb pathway is not an S-phase switch, 
but a size sensor restraining cell cycle 
progression.
Umen notes that multicellular algal 
species often have 2
 
n
 
 cells, suggesting 
that multicellularity arose when cells 
remained stuck together after a 
 
Chlamydomonas
 
-style cell cycle. The 
Rb pathway, as the only 
 
Chlamy-
domonas
 
 pathway known to control 
cell size and the number of replica-
tion cycles, is a leading candidate for 
originally controlling the n in 2
 
n
 
. 
 
 
 
Reference: Umen, J., and U. Goodenough.
2001. 
 
Genes Dev.
 
 15:1652–1661.
 
jcb1541rr  Page 12  Monday, July 2, 2001  4:05 PM 
Research Roundup 13
 
T
 
EXT
 
 B
 
Y
 
 W
 
ILLIAM
 
 A. W
 
ELLS
WELLSW
 
@
 
ROCKEFELLER
 
.
 
EDU
 
Taking tea with actin 
and microtubules
 
icrotubule plus ends may control 
sites of cell polarity and cytokinesis 
in both animal and yeast cells, but the 
mechanisms behind this have remained 
obscure. Now Fred Chang and col-
leagues at Columbia University, New 
York, NY, have detected a protein com-
plex in 
 
Schizosaccharomyces pombe
 
 
that links the actin- and microtubule-
based cytoskeletal systems. Its existence 
also suggests that microtubule plus ends 
polarize cells by targeting cell-polarity 
factors to the cell surface.
The two proteins that coimmunopre-
cipitate are the microtubule-associated 
Tea1 protein and the actin-associated 
Bud6 protein. Tea1p is constantly depos-
ited at cell tips by the plus ends of micro-
M
 
tubules. The cell end that has grown 
before does not need Tea1p to continue 
growing, but delivery of Tea1p to the 
new end is apparently necessary for both 
the initiation of new growth and, accord-
ing to Chang, the maintenance of Bud6p 
at this site. The two proteins are found in 
large multiprotein complexes that may 
drive the formation of actin-based struc-
tures necessary for growth.
 
 
 
 
 
Reference: Glynn, J.M., et al. 2001. 
 
Curr. Biol
 
.
11:836–845.
Polarity failure in fission yeast results 
in T-shaped cells.
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Containing the bullet
 
switch from intramolecular to intermolecular disulfide bonds helps 
 
Hydra
 
 and re-
lated jellyfish to construct a capsule of enormous strength, according to a team of 
zoologists and biochemists.
The capsule, actually a specialized organelle called a nematocyst, is used by 
 
Hydra
 
 for 
defense, locomotion, and prey capture. Nematocysts contain a high concentration of 
A
 
poly-
 
 
 
-glutamate, resulting in an internal 
pressure of up to 150 atmospheres that 
drives the explosive discharge of an inter-
nal spiny tubule when the organism is irri-
tated or detects prey. This discharge has a 
maximum velocity of 2 m per second and 
an acceleration of 40,000 
 
g
 
, and is thus one 
of the fastest cellular processes in nature.
Nematocysts must have a strong wall to 
contain such pressure. Jürgen Engel (Uni-
versity of Basel, Basel, Switzerland) and 
colleagues suspected that disulfides might 
be important, as reducing conditions 
cause nematocysts to burst. They exam-
ined disulfide formation in minicollagen-
1, a nematocyst wall component, and 
found that minicollagen-1 synthesized ei-
ther recently in vivo, or at any time in a 
recombinant system, has only intramolec-
The minicollagen antibody (red) detects 
nematocysts (green) only in their immature 
form, before intermolecular disulfides form.
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ular disulfides. A switch from intramolecular to intermolecular disulfides, detected bio-
chemically and as a reduction in antibody reactivity, was associated with hardening of 
the nematocyst wall. This process may be similar to the acquisition of intermolecular 
disulfides by mammalian collagen IV during basement-membrane formation. 
 
 
 
Reference:
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Microtubules 
concentrate
 
wo centrosomal proteins help re-
strict the bulk of microtubule po-
lymerization to the spindle, 
according to two papers from Fiona 
Cullen and Hiroyuki Ohkura (Univer-
sity of Edinburgh, Edinburgh, UK) and 
Jordan Raff (Wellcome/CRC Institute, 
Cambridge, UK) and colleagues.
The two 
 
Drosophila
 
 proteins, Mini-
spindles (Msps) and D-TACC, have 
previously been shown to localize to 
centrosomes. Here both groups show 
that the two proteins physically inter-
act. At least in female fly meiotic 
cells, the microtubule motor Ncd 
helps with the localization of Msps to 
spindle poles, and this localization is 
stabilized by the interaction with D-
TACC at either conventional cen-
trosomal spindle poles (Raff) or the 
acentrosomal poles that form during 
female fly meiosis (Cullen and Oh-
kura). Msps and D-TACC are the first 
proteins that have been localized to 
these unusual acentrosomal poles.
Lack of Msps leads to tripolar mei-
otic spindles, and overexpression of 
D-TACC (and subsequent recruitment 
of Msps to aggregates of D-TACC) re-
sults in the formation of extra micro-
tubule asters in synctial embryos. 
Given the fact that Msps promotes 
microtubule polymerization, both 
groups suggest that the localization 
of Msps to spindle poles is essential to 
focus and restrict microtubule 
growth to a bipolar spindle.
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T
Msps in red localizes to the poles 
(left) or polar regions (right) of the 
fly spindles seen in green.
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